ABSTRACT
I. INTRODUCTION
Computing for the last fifty years is based on Moore's law, which is now delivering diminishing returns. Modern digital computers perform computations based upon digital logic gates, which are essentially seven: AND, OR, NOT, NAND, NOR, XOR and XNOR. Chaos computing is a new unconventional paradigm for computing, where chaotic oscillators are used for computation. The word "chaos" commonly means a state of disorder, the existence of random behavior, utter confusion or disorganization. In mathematics, chaos signifies that the equations expressing nonlinear systems are extremely sensitive to initial inputs or conditions and it is hardly possible to predict their future behavior with a high degree of certainty [1] .
Chaos has three defining characteristics [2] : (1) sensitivity to initial conditions, (2) aperiodic long-term behavior, and (3) it is wholly deterministic. Chaotic behavior is manifested in many natural systems, such as lasers, neurons in the brain, electronic circuits, chemical systems, weather, and road traffic
II. CONCEPT OF CHAOS COMPUTING
Choas computing uses chaotic systems for computation. Chaotic systems can be made to produce all types of logic gates. By controlling how inputs are mapped to outputs, a specific task can be performed. Chaotic computer can directly perform basic numerical operations like addition and multiplication. Research has shown how chaotic computers can be recruited in fault tolerant applications by introducing dynamic based fault detection methods [3] . A chaotic system enables us to build better computers that have a flexible instruction set and carry out computation that conventional computers are not good at.
III. BENEFITS AND CHALLENGES
A reconfigurable chaos-based computer will be of great benefit to military and civilian customers because reuse of logic morphable gates can led to fewer logic gates and lower cooling requirements. The major benefit of a chaotic system is that it enables us to: (1) build better computers that have a flexible instruction set, and (2) carry out computation that conventional computers are not good at [6] . Other major potential advantages of chaos computing include high speed, low power, low cost, a general-purpose form of computing, dynamic logical architecture, implementation of continuous logic, robustness against noise, and parallel and distributed computing [7] . Using chaos based logic provides opportunities for building computing systems with similar hardware but different configurations of operation. A completely different circuit could be implemented on the same hardware. Chaos based architectures can help us avoid trillion dollar research and development that has only marginal gains.
Novel chaos computing can lead to new paradigms for the optimization of solving complex problems, such as controllers for autonomous systems, including robots and vehicles. A number of challenges may hinder the development of practical chaos-based computers. One major challenge for developing chaos-based computers is that the overhead associated with the physical implementation of a chaotic gate is quite higher than an equivalent digital gate [8] .
IV. CONCLUSION
Chaos computing is an unconventional computing paradigm that exploits the non-linearity of chaotic systems. The dynamic chaotic computer can perform computations and is promising because of its flexibility for changing logic gates by slightly modifying its parameter values. Chaos computing is still in its infancy. Chaos computing/theory remains an active area of research that involves several disciplines including mathematics, natural sciences ( physics, biology, and chemistry), psychology, meteorology, and robotics More information on chaos computing can be found in the book in [9] .
